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LAKE CHELAN 


By Hesiy GANNETT. 
Chey fvagrtpher, fh S. Gedeateal Sirrey 


To moat readers, o=pecially those of the Enst, this title conveys 
little information, for it ia an almedt unknown lake, in an aloo 
nninowh region, Tt ive ia the northwestern part of the state 
of Washington, upon the eastern slope of the Casoule range, its 
lower end being sear Colombian river, into which it is drained; 
thence it stretches northwetwanl in o long, winding ribbon, far 
up towerd the heart of the ringe. Inte the bend of the Inde 
lows Stehekin rlyer. whose sources are in Cascade pass, at the 
summit of Catcade range, The river has numerous branches, 
all of which head in high, snowy mountsing, among enol) gine 
clers; and it consequently brings a considerable volume of water 
to the lake. 

In the northern part of Washington the Casey fain cate 
aists of oa broad and extremely roped mass of granite mountains, 
whiee highest summita are between 10,000 nnd 11,000 feet inal 
Htnde, High up in the lends of the gorge and ot the foot of 
the preak2 are rien aol! vlaclers, the remains of others, much 
larger, which in thes patna x taieielival fardown the present stream 
valleys, filling them to great depths with streams of ice. Evi- 
denver of these are present in all the valloys and. gorges of this 
partof the Cnaende range, The oocupation of these gorges ly 
ginciers ia ao recent that in many of them the subsequent work 
af the streams by which they are now oecupied has produced 
but trifling results, Only daa few places are evidences of ox- 
tensive sinc emsion seen, 
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The bed of Like Chelan and ite principal tributary, Stohekin 
river. together with the branoles of that river wer atone tine 
filled by a -vast-alacial system. oxtenling from the crest of the 
Cysendes southenstward nearly to Columbia river. The glucior 
was wenrly 100 miles Jong. and when it was in its prime the ine 
must have been several thotisand feet in thicktess. 
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A glacier isa river of ico, and it behaves almost precisel? as a 
river of water does. [ts effects upon its ehittnel are alrust pre 
eively aitnilur to thoweof a river upon Ibs channel, exoapting in 
the fuetthat allits operutions are on o vastly greater scale, The 
chagnel af a river may be tieasuted by yvarde or hundreds of 
yardé, whily that of a glacier is measured in miles, The depth 
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ol a tiver may lo om few feet only or a few scores of feet; that of 
‘A glacior my be thousands of feet, Tt is this. greiter lac, yol- 
wine, and weight whiel rakes glackal ioe behiuve fike water. In 
tel large niiedest joe ie plaptic, acopmmoating teed? te ted ial. 
ities of ttebed, flowing with some dreedum, spreading Gud aid 
contracting, mtiel os Walor does, 

A word of eiution. tiust hore le interpolated. The vhannel 
of a river in whieh its water flows, minat not be confused with 
its valley. which jt drains. The above comparison refere tootlie 
clon of a river, not to its valley, 

Glockers In Tacuntain regions conminogly bead in amphithes 
tera uf cite tine-—liesitts lying: tlireetly at the liencls ot COTUTLs, 
wndertibe shadow of the summit cliff, An amphitheater is 
siitmrtindad on three sides ly vertical walls ar a1eipe elopie, ilowt 
Which the ice and snow slide lo avalanches, acounitlating ty 
the bottom. The effeot is poecizely like that of w waterfall, 
The falling snow and jee dig o hollow of depression at the foot 
of the steey detect just aa water dom Sich nt phiithion tors 
are found ot the heads of all glacial gorges in high tmioutitalis: 
anil todayoare found bo contain small alpine lakes in place of 
the iow which onee opeupied them, From its beni in the amphi- 
theater the glacier moves down the gorge, scooring and cutting 
the bette wind siles as it travels. The ends of the mountain 
78 are planet off inated of being trimmed tosdharp, angular 
welute, a8 is lone by strewms in gorges eat be then. Hf the 
button of the eaten be uneven, Hit contain abropt elevations 
anil depressigos, the glicler ows over them as water would 
flow over sitnilar obstacles in ite channel, ghulually cutting 
thet away, Where the desvent bitunis abruptly steeper the 
ie. in bending to follow the surtacy, is commonly crawked, farni- 
Ing a network of crevasses, tinking trmvel over ite surface very 
chficokt and cluneernus. | 

Where the main glacier is joined by o benuch, the bed of the 
lminch is cnmmonly found to be ata higher lorel than the bed 
af the inain glacier, hecinse being linger ated heavier the main 
glacier ling sreater cutting powers tirleerd, in muny cies the 
beds of sciall Weaadhes are hundreds, an even Nhouearale, ef feet 
liivher than that of the main. glicier to whiel they ane trite 
tary. The parallelism between the gleeler and the river in their 
chatinels is forthor WMastratel liv this faet. The surfies of the 
fee In the maih ghacior ind te the bench mist hive been at the 
same level, although the bottoms, aeatated above, differ greatly 
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To extend the comparison between oo riverund o glacier, it 
winy be meliles that the central portion of the vlacior lows (meter 
than the bottom wood siles, ns they ari-cretarded by friction, just 
ne tn the case of a stream., ‘This ie demonstrated br the snuln- 
ally increas corvature al! the lines crossing the glacier, such 
na troreversy lines of dirt or crevasses. [nn the oppor portion of 
Li a leaner t bj esace Way Laas straight, mr nearly to biti lower chown 
HCO More hod more curved, with lhe contesity aivwnwer 
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ete, which fall upon it from its walls Th it lone journey from 
ly Pa he ioey 


Its soured to ite melting poet, i journey whilol tne 
iki y eure Lae qinaritities of such moterinl mu cine levte, conve 
it naturally tale TA Lay the eoges ol the elocier, forming 
ln tern mri nes Where two irate hes oin. the two Internal mo 
rine! on the inal! join a0 | form oo melial moraine, and Live 


Wh complicated chuder system Lie tain rlacier below the june 
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West the streansa which hive their sourees 
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With the exception of Interal moraines; Lake Chelan nnd ite 
tributaries present all these features peculiar to glacial erosion, 
and owing to the fact that the ice has but recently abandoned 
the gorge, acquewus erosion has made but little progress, the gla- 
cial forms are lot little niasked and are still the most prominent 
feature inthe landscape, 

Crossing Cascade pass from the west, one clescande inimedi- 
dintels into on amphitheater, enclosed on the west and south bey 
a tmountain will surrounded by high peaks; On the north ix 
the past tind on the east the lind rises slightly, forming the 
lower tim of the amphitheater, The hollow of this aniphithe- 
ater contnins, all the year around, o grent sHovw-field a mile or 
mote in length, which gives rise to Stehekin river. The accor: 
panying ilastrtion is taken from the rim of the amphitheater, 
looking towtrd the pass, which appears inthe background, with 
the snow-field holow it, | 

From the sunimit ofthe lower rim of the amphitheater there 
ig a stesp cescant of several hundred feet, down which the Ste- 
hekin plunges ina series of easendes The valley, at first nar- 
row, broadens ag it becomes deeper and the U-shaped form of o 
glacial valley becomes more pronounced. On either side at shart 
intervals swall branches join the trem. These head arong 
the hizh mountains and flow-with gentle courses through ancient 
glacial yalleve to the edge of the glacial gorge of Stehekin river, 
over whose wails they leapingreat falla, One such stream heads 
in Hormeshoo basin,on the left-hand side of Stehekin river, where 
ite waters are derived from asmall glacier, ‘The waterfall known 
ae Gorman falls is the leap of the stream over the edge of the 
glacial wall, which here is practically vertices, 

The walls of the gorge along Stehekin river range from 4,000 
to 5,000 feet in altitude above the bottom of the valley, and the 
nigle ranges from near vertienlity ot the top to 40° or 45°, 
Near the mouth of Company creek, some Li miles above the 
lwad of the lake, the wallis fully 5,000 feet in height, descend- 
Ing in one great sweep from the summit of the mountsins down 
to the bottom, Company creek, coming in on the right, though 
a large stream, flows on a level several hondred feet shove the 
bed of Stehekin. Bridge erewk, which joins the Stehekin throe 
or four miles farther down, courting in from the right, also a 
large liranch, flows in a valley several liandred feet above that 
of the Stehekin, deseending to it by a aeries of casendes ane 
waterfalls Tha waterworn gorge 20Gb or S00 feet aleep, whieh it 
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has cut since the retreat of the glacier, Uridge creek has nomer- 
one branches, and at the junction of each of thea branches 
similur phetomens are observed, although in case the branches 
are nearky equal in size the beneh or cise in the glacial valley 
id totes marked as in the case of smaller branche, From all 
indivations th apps that the joe must have been at leat 3,000 
feet deep in this gore of the Stehekin, eine dover of the =nitlor 
brachos joln the mioin glncier al that height above its hed_ 

Lake Chelan t= between 50 and GO miles te length and froin 
halo mile to a nile or more in brondth., Exeept neur its lower 
and, it ionolosed throngheat its course between high «teep 
walls, rising at angles of 40° to-40° directly from the water's 
Olee toa mltitude of S000 or 6,000 feet above the sea, ‘The 
elevation of the lake above the sea is 1,100 feet, and its cation 
walls ride 4 000 ar 5,000 feet above ite surface, Nearly all the 
atreams which flow inte it are small, and tumble over ite wills 
in vseries of cascades, Thore is butane stream of magnitude, 
Railtond ereek, which ix tributary to ft. This, which is upon 
the west side, disude jn the divide of the Casrade range, among 
the high peaks, where its sources are fed from living olaciers 
tind ite valley fen glacial pore. 

Near ite upper ond the lake is narrow and ite dopth inereises 
crulually, but aboot midway of its length it renches 0 depth of 
folly LAO feet, its bottom being, therefore, 00 feet below gen- 
level. Thence ite depth diminishes gradaglly to ite lower end, 
bot not as rectlarly as itincresses, ‘I'he rovk walls which en- 
Close the lake ars strikingly parilel to one another, The high 
mountaiis which border it wh ite lina) extend down nearly te 
its foot, and then suddenly hrewk away to the lower country, 
fitat upon the east side and then upon the west, 

The dam by whieh the lake is formed is the terminal moraine 
if the gingior The lake is now drained by a strmim which lie 
cub through this terminal moming, and afterna short course of 
three miles aod «descent of 400 feet joins the Columbin, Above 
the present outlet are indicstions of former outlets of the lake 
iv the shape of caui¢es, cot through from the west, or rather 
south, side of the lake to Columbia river. The lower of these, 
Krappe coulio, which leaves the lake at about three miles above 
ite present outlet, has an elevation, #tite summit. of slyout BOD 
feet aleve the present level of the lake, with «a sharp descent te 
Columbiariverat ite lower end, The other lewves the lake at a 
point abowt 10 tiles above its present outlet, aml is much 
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lower, ite summit being only obout LOO foel nbove the present 
lake level. 

Lake Chelan ia not difficult of aseess, The traveler loaves 
the Great Northern railway at Wenutchee, on Columbia river: 
thence twice a week a litth sheamer stems jhe swift current of 
the Coluinbia for firty miles, to the mouth of Chelan river, and 
a-stage covers the remaining three or four miles to the outlet of 
the lulie, where is situnted the littl town of Lakeside, On the 
days when the steamer does nat run on the Columbia the jour- 
ney from: Wenstohee to Lakeside may be made by stage. The 
lake ia traversed by n amall steamer whieh, leony ite Lakesicle du 
the morning, reaches Stehekin, at the head of the lake, where 
thie i¢ a hotel, late in the afternoon, returning the next day. 
Qn the shores of the lower part of the like there are numerous 
ranches, hut within the mountain portion the only signs of 
halitation area few lincdings, and above Stehekin there are no 
settlements, acid travel in this region must be ypon horseback, 
with puck train, 
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FREDERIC W. PUTNAM, 


Promdent of the storicey Asaonation for the Advmnerment of Sewnec 2 
Piutieth doaerery Michiing, Roan, Saat 


Tho preideney of the American Association passed last month 
from a chemist to an anthropologist, and that of the British Aa- 
SOraton front mn anthropologist to a chenvist, ane there are ne 
ware Wustriouws rolls in the scientific annals of the world than 
those upon which the naces of Gibbs and Putnam, Evans and 
Crookes are now inseribed. The election of Professor Frederic 
Ward Putnam as President of the Amerioan Association was an 
event of mere than ordinary | itlerest and satisfaction to Amert- 
cin sclentiote, Profdsor Putnam having nut only established his. 
claim ty such recognition by forty yours’ scientific w otk of the 
highest charter, bot also won the admiration auc) regard of 
seleitiiic men everywhure by the signal ability, the marvelous 
lact, the untiring soal, ond the unfailing colirlesy with which 
he has served the ciuae of sclotien for the long period of twenty- 
five youre as permancit Secretary of the American Association, 

Frederic Ward Putnam was born in Salen, Mazsachtisotis, 
April 16, 1S, Tlis immediate ancestors were the Putian, 
Fickes, Wards; and Applotans, who came from England daring 
the first hulf of the seventeenth century. Young: Putnam re 
ceived private instruction until 1856; and as he displayed un- 
usial aptness forthe stody af natural history his parents afforded 
hito every facility forthe pursuit ef his favorite study. When 
he was but sixteen years of age he had compiled a“ Catnlagne 
Of the Birde of Essex County, Massachusetts,” wud about the 
Siime tine lhe wee nude curator of ornithology 1 in the mtiseum 
of the institute, 

At thie time the attention of Louis Agaasie was dimwn to the 
young taan’s devotion to natum| history, and through his in- 
Huence Putnam went to Cambridge, where he entered the Law- 
Tenoe Screntitic School, intending to devote himsalf to medicine. 
This intention was tot carried out from the fet that he was 
enon made misistant in the ZoGdloviea! Museum and afterward 
appointed eurator ofthe Peabody Museum, His natural apti- 
tule for scientific pursuits, aided by the excellent methods {m- 
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parted to him by lis friend and master, Agassiz, prepared young 
Pitoam ina mest olinitable manner for his life work in seiaries, 
atid from the day of his acnoptines of the postition in the Essnx 
Inatitute he hos always been in denand for places of homdr and 
trostin scientific work, Tn 1869 he wasniuady eupitor of ielithy- 
ology inthe museum of the Boston Society of Natural History. 
ln TS he become director of the museum of the Esaex Lneti- 
lute, tid three venm lator wes made anperintondent of the Kast 
liilian Marine Soe ieky + tnnseiin, and when the Meabedy Acad- 
av of Sehinee wee eatsblishal he way nine director of the 
notes. In isi he was elected permanent secretary ol’ the 
Amertcnn Asioriition forthe Advincoment of Sclenge Toa tsy4 
he wis appointed momber of the Keutucky weolotical surver 
for theapucial investivation of the eaves uf that astute. In the 
SHntero the sme voor he wie for na tine Doestrietor tu. the 
echool for natural history at Penikese. awd in the fall, ot the 
death of Profesor Jeffries Wyman, he was called to the ea rae 
of the Poahody Muaseom. In dJanoary. EST), he was, formally 
appointed curator of the museum, The next eoummer found 
hin again in chance of the departniont of fiche in the Museum 
of Comparative Zobliwy, aod for iyo wears le divided his time 
hetween this institution and the Powhods Musetun, 

In 1876 bewas apposite! by the poverntvent to report on the 
Volleetions thade by the surver west of the ane hundredth nis- 
rilinn, whieh report wis finished in’ TST To RST he whe 
flected president of the Boston Soohity af Natiurnil History, ré- 
taining the atfice hwo yeu. Tm PS82 he was appointed stite 
Lonnie on inland fisheries ty Governor Long, ii whieh 
office-he remained for seven years. In [S386 heowas appointed 
to the new chair of American Archuwology and Ethnology in 
Harvard University. Sinet 1890) he has boon president of the 
Hoston branch of the Americun Folk-Lore Society, and in 188) 
was president af thejirent sockety. In iS8) hewss made chief 
of the Dopartivent of Hehwaloey at the Chirage uxpusition, r= 
taining thiselties wothl the fair closed. In April, 1394, he wis 
Appointed curmtor of the Rthnologien! Departrient of tlie Ainer- 
ivan Moseam of Natural History in) New York, and his tine ts 
now divided between the institution and the Powhady Museum 
in Cambridge, 

Citil 1876 Professor Putnam was an ardentworker and an 
authority in sodlogy, making for himeelf an enviable name by 
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hit w0natant snd consctentions work: but siuce that date his 
efforts have hewn in the departinent af othnolagy . His interest 
in these studie was atensed neenrly os TS57, when during a 
yeit to Montreal he dsiecnvered a shel d-Heenys rhandl cueh Wi eeetdpre 

tion determined it to be the site of an atietont linhitution, He 
wasone of the first in this wountey to attribute these relies to 
Han. and since that time te lias personally explored shell-heage, 
burial mound: village sites; aod eaves in various. parts of Nartiy 
Aanerien, and bos directed extensive explorations in the United 
States and Mexico and in Central and Routh America, He hos 
heen the director af large hottie of nsxistanta in ethnological 
aid somateloeien) inverligations, the retulte of whieh are eyi- 
enced in the collections tn the Peabody Musetios, the Anerioan 
Musou of Natural Hister’ In New York, and the Fleld Colum- 
bin Must tn Chienge, In éonnection with thee reeearclies 
he has published more than three hundred papers. Me was the 
ofipinaior of the Netiralia’s Directory: he wins one of the fund. 
ef af the Aierivnn Nutini and an oditor of Tt Ol] 1874, He 
has-edited the reports and procendings of af lenet a ylozon sorte 
Hesnnd institutions: and hasvontibuted nota litthe te the more 
popular magnsme litermture of the day, J. A 


MESA VERDE 
: Ry FH. Newent, 


Chief Aipteyeiper, TLS. Genloyienl Serney 


The Meso Verde, sitiinted in the oxtromd southwestern dormer 
of (ilotide, bos been ninde known through tho bemotifially ime 
trated boul af Nardenskiold, entitied "The Cliff Lhrallors of pie 
Meeo Verde.” Besides: ethaologie interest, it has many atte. 
tions for the geoyrapher or geologist. It is a remnant of an an 
civat plain whieh formerly stretched southerly and westerly fram 
the country where tow are sittaibed the high La Plata mountains. 
During the course of genlogie time the same foroe presumably 
whieh uplifted the Ta Platas tilted this plain and, erosion being 
facilitated, it was deeply trenched, until now the Mesa Verde 
stands a o great tablelnnd slightly tilted towurd the south, 
presenting tu view from all sides sharp precipitotia edges. Cn 
the north is the bold promontory known 2s Point Lookout, fieiny 
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townrl the La Plate motiotsine: on the west is the lrowl Mon- 
tetumin valley, drained by tributaries of MceEline ereck : oni the 
fast is the valley of Manos river, and on the south the narrow 
canyon through which Manoos cver discharges on ite way from 
the La inate mouwtuins to San dian river. 

Stancing on the seathern edge of the Mesa Verde and looking 
wities the deep ouivons of the tibularics of the Mancos, it is 
dwn that the avine pliin extended originally far to the south 
into New Mexteo: but what appes to be a level surface is foun 
upen traversing the country to be wa land deeply dissected aril 
almost fi pasiable except along the flat-toppel ridges or vallev 
bottoms. 

The Mess Verde derives its name from the inet that its top ts 
densely covered with a growth of cedar and. (ifn trees, con 
trasting with the arid and almost desolate lowlands: [n-viewing 
the mesa from a distance pod in goiny around it the LEN pression 
is derived that, its surtace must be a plain, but apon lalorionaly 
climbing to the top of it th is found that it is in reality more like 
i hallow shell. ‘The whole interior haw heen dug aut, notin ane 
great vallev, but in almost innomerable small narrow danvons, 
which converge toward the south and enter the Mancas, The 
plan of the suriwoe of the toes would give the appearince of o 
nutiber of tingers stretching up from the south and spreading 
wut toward the northern eid In other words, the fugers of 
time have, as though Unown frorn north to south, dug owt the 
long narrow valleys, leaving only thin parallel ridges rising al- 
most to the original height Traveling along the top of theae 
Tidges is eney, as the surface issmooth. Numerous cattle trails 
Wintl in and out amotig the trees, and on horseback the ground 
tan be covirsd as rapidly aa the rider can dodge the stiff-pointedd, 
dead, lower branches of the tree; but in attempting to go from 
side th side itis found to healmusti impossible tomike prowress, 
Reaching the edge of a precipice, the explorer wanders up or 
down twotil by chatice he flids a place where the rock hus been 
broken down, and on reachtrig the bottom of the valley he mtst 
amin seach perhaps for miles for an opportunity to clinh out. 

About the onty sure and practicable way of visiting vari- 
ous parte of the mean js to ascom™ near it upper edge, at 
Point Lookout, and then keep on thie onrrow rim, in this wav 
puissing around the head of the different finger-like yorges. 
There i4¢ here a tril ‘traveled by pack animale. At places the 
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ridge is so narrow that the rider looks down almost vertically on 
one ide inte the Montezuma valley and on ithe other inte the 
hend of the small canyons that lead to Maneos iver, A Hilesteys 
would throw a pack anitonl for down either alopa, 

The poculing form of the mes ie due lurgely to the existence 
of a heavy bed of aahdstone which forms the top-capplig and 
protects the softer underlying rock. This weuthers and cracks 
in almost, vertices) cliife nll around the outer edges: Tt the in- 
terior of the mess, however, at the hevl of the uomerocus smiall 
minyines, erosion has procemlod in o peculiar manner, and one 
which was found hy the aborigines to he highly favorable to 
their purposes, Alone the edges near the top of the canyon cer- 
tain portions of the sandstone have weithered, leaving grent 
shelves, protected alive by the overhanging masses These 
Shelves con be reached often with wreat ditfioulty, as the elif 
below thet rony be 100 feet or more vertically, ard aceese from 
the top is almost impossible, The roof of these openings gradu- 
ally slopes down to the floor, eo that these great horizontal 
crevices or cayos, as they are sometines called, may extond lak 
oor 100 feet, and in length may stretch for several hundred 
fect, 

Arvid and on the mesa are found namerous fragments of 
pottery or of chipped stone, and here and there motnds of refuse, 
showing the locution of ruined houses or towns. ‘The innumer- 
able objects testify to the former presence of « large population. 
Ruins of stone towers on prominent points show that the arts of 
defense wore an important feature of their life. Tt is, however, 
ander the shelter of the great overhanging rocks that we find the 
ruins almost in perfection. Pere. in the dry climate, protected 
from the oomaional fierce storms, the dust of centuries: hos. me 
comuloted, and even organic matter has hardly underwne ay 
change, The great stone houses and towers riseatory uponstory, 
and behind, in the piles of refuse thrown in the part of the cave 
where the root uppronches the floor, are the worn-out sandals, 
the broken pottery, and all the rubbish of a tawn. Here, evi- 
(ently, were kept great flocks of turkeys, and in the rubbish 
sommetinies graves were made, the bodies now being dried to the 
condition of toueh leather, belng perfectly preserved muammi-e, 
The clothing on these, such os the feather mbes, hae retained tts 
lexturenand even in pluses iteeolor. No fragrnenteof metal ave 
heen found, butall the implements are of bove; wood, or atone, 

ul 
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The buildings are vonstructed of carefully squared rock.each oi 
which must have bean brought some considerble distance up 
steep ladder or along the nutrow trails which lend to the towns. 
Water woe had im zomecnses bey srnuall springs or seeps within 
the rook; in others it was brought in earthen jars, carried, pre- 
sunmbly on the heads of the women, from the springs far dower 
in the valloy. The foot und hand oles eut in the rock. still 
show the path lev whieh the dwellings were reatuchienl, but places 
thie termingte on overhanving cliffs, where it is obvious thut 
ladders must have beer enaploverd. 

These ruins have boen an object of superstitious dread by the 
Utes and other Indians living in the neighborhood and have not 
bown disturbed by then through centurms; butwith the advent 
of the whiteanen destruction has come, and many of thy finest 
have been wantonly pulled to pieces or injured in the search for 
relies, lu particular an estafa or council ¢hariber situated 
below the surfaee of the ground and the only one remaining in 
perfect condition was partinily pulled to piecus in order to take 
come of the lags of the roof ta exhibit at the World's Pair at 
Chicago, Various individuals tuve made a business of collet 
ing the pottery from these ruins, rifling the grves and selling 
the tonterial this obtained to tounste or to eollector of curios- 
tiie. Soveril museums tinve cent exploring parties inte the 
vieinity aid have obtained tunterial for exhibition, Although 
these ruins ame prestcmably the property of the National Goy- 
ormment, iithe if anything, hos been done to preserve them, aod 
the National Museum posarsses comparatively few objects from 
this loentity, [bisa tiatterol regret that these trteresting rains 
ane not being preserved, as even frat acommercial napect they 
would have an ever-increasing valtie to that part ofthe State in 
uttracting touridte from all over the werk. ln 4pite of the dif 
fivtliies of negess, isestioiated thatat present jo parties o Year 
visit the nore din portant of these olifl-houses. ‘The trip isiinde 
fron: Maneos, a tow on the Tie Gritide Southern milway,a 
dav luing spent in reaching the ruins on borsebnek, another 
‘lay ot more in visiting the ruins, and the greater. part of one 
diay j in returning to the ruilrond, It might be practicable to 
construct a wagen toad, but no steps of this kind should le 
taken to facilithte travel until ample protection is provided to 
prevent the defuciug and injury of the buildings lw careless 
Visitors. 
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By W oJ Meter, 
toe Preeidtont af tht Netonitl Geagriplic Society 


Perhaps it ie my firstduty, as itis a privilege, ty offer:voum 
word of welrome on lichalf af the Sovlety which I hava thie 
honerte repreignt—one of the institutions of the Nation: Cap 
ital enyaged in tee wwii wey ih edicational work. Speaking fer 
that Society, Mr President and ladies and wentlomen of the 
National Educational Asoclation, I lid you cordial weleome ta 
Wishington, and place ait your disposal all the faecilithe which 
fri: CAS. 


Before lwuling vou away from the earth's surfaes, which bas 
been so odtimbly desoribed by the last spenker, | avish ta eon- 
fess that Tlabor wider «a certain minharrasament. In the frst 
pluce, Dam attempting to speak for another man, and win lia 
subject, The subject was chosen by Major J. W. Powell: first 
to wlucutor like mostoef you; then asoldior who left am arm at 
Shiloh; next the explorer of Colormlocanyen, the boldest piece 
ofexpliratery work io the history of our country; then ou genl- 
ogiet and long [rector of the U.S, Geolagioa! Surrey; at the 
dime tine an ethnologist and founder af the: Bureau of Aniari- 
can Ethnuloey; and from first to last a philowipher, one of the 
Hust tgoroye thinkers Ameron has prvdiuced. Lt be hut nataral 
that | shodld shrink from dioussiow of « subject develaped hy 
ao original a thinker ahd selected by him for presentation be 
fire you in tins own intititable wey, 

Again, | belong to the clos of knowledge mmuler who niost 
feel therr own limitations-in appearing before those who wesin- 
ate and apply Enowledge, placing it within reach of the poopie 
and thereby porforming the real work of roising humanity from 
plane te plane as tlie gor on. Lapprihend that my ideas 
nay deen vague dnl my expressions oleae, bat T contidently 
appeal to your intellivence to dil tt making the ideas olor pid 
medful bo the multitude of Atnerican youth for whiin you stund 
SpOlauts. 

* An alibeese rleliseredl before tla Nidirenal Faliieatienal Sewntation, YW uehimmgion, 
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First as to definitions—definitions rendered the more neces- 
sary forthe reason that the essentin! icdens which | wish to ex- 
preas-hare not yet found their way inte the dictionaries, Sinee 
ently in the history if knowledge, tien have recognized the 
ifmoplere—i, «, the body of air above the earth, At first the 
Tecornition wise vague; tb heciome ovore anid mere definite mu 
time wentoos and now educnted men and women and children 
know the atrnoaphiere o6 a pasos envelope surrounding the 
solid earth, a envelope composed of a complex mixture of syle 
#ianoes, ¢hielly of oxygen and nitrogen. This atmosphere is 
one of the geospheres, the outermost of four. 

Since the bogioning of knowledge, tou, men hare perteived 
the waters of the enrth; and, of time has gone on, they have 
recognized more and more clearly the subatantini unity of the 
standing waters of ocean and bay and inke, the rooning waters 
ofsprings and myers, and the solid waters of Arctic and Antarctic 
andwa and the glaciers of motntain and pole; and they are cam- 
ing to extend the unity to Tielude the aqueona vapor of the air, 
one of the conatituent gases of the almodphers, Water iva defi- 
Hite miners! substanwe existing in three forma, as solid, liquid, 
aid gus, though chiellvy.in the second form: it constitutes: a 
hedrowplre—tho seem of the four weoapheres—oovering the 
weeater part af the solid earth and covered by the greater part 
Of the stuosphere, 

Human knowledge began with the recognition of the solid 
jarth; os time possed the knowledge became definite through 
the endless interactions between human mind and human en- 
vironment; and today most intelligent proople reongiise a tar- 
restrial sphere begiining with the sells aud rocks benewth their 
feet, passing beneath river and lake and ocepn te the antipwales, 
nid extending from equator te pole ina spheroidal mass forming 
the visible solid partaf our planet, Now it is only the superti- 
cil portion of this spheroidal task which lice within reach of 
obgervation; this ia the rocky erust of the ourth, the object- 
matter of the science of geolory; it consists of a wide variety of 
mineral subatuoces, mainly combined in rocks of a spectiic grav 
itv avernging ahout270, ‘This earth-crust forms the lands of 
the earth and the lasineof the oceans; all of the geographic and 
topoyraphic features so well dene led by Dr Kodway are built 
npor carved out of it; the continents, the islands, tle vallavs, 
the mountains of the world represent this vast mass of tock- 
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taatter, which itis convenient to call the fithoepAare—the third 
of the fwur Kova heres. 

While obvervation of terrestrial things ends with the atenos- 
phere and Lydroaphere and lithosphere, definite thinkers find it 
necesanry to form some iden of the constitution of the interior 
portions of the planetary mass at depths Leliuw the reach of di- 
rect vision.. Now kiowledge of the orth's interior is enined 
not through geology but through the sister scieice, astronimy. 
You are aware: that within recent yenrs astronomers have re 
duced to system our sun, the planets nod ssterotia which epee 
about it, the satellites which follow the planets, and the long- 
mysterious tings of Fatum—the vonious constituents of our solar 

avstem : tind the paths of the planets and satellites havo been 
surveyed, while each of the bodies has been measured and 
weighwl, so that their volumes and densities are known with 
colisideraieaceimey.  Let-me todionte the accurmey with whieh 
this astronomical work has been done by saving thet su, planet, 
nod snitellite hive bien whighel with on nocurey no less thom 
that. of the grocer in dealing out) sugar ntid teu, and that the 
arbite of planets, satellites, mod asteroids have boon aurvered ag 
nocurately as the roadways and even the railways of the earth's 
surioce, ‘The corth theelf has heen wehed, with sonow heat less 
aocurmes than the other planets, it is true, yet with =ufficient 
reciimey to imidicate thant it# toon density is nearly six tines 
‘that of water (4.54), of more ian twice that of the known 
lithosphere, Avcordingly this known beyond peradventiure that 
the earth has an interior portion much deiiser than the known 
exterior; matel this somewhat vagtely define! port of the earth 
tiny oonrentontly by called o eentromfere—the innermost of the 
four geos pliers: 

Tn thedight of these definitions, you will tniderstand that univ 
object incoming before vou t= not so much to say mew things 
as to try to establish a new point of view. K nowled ye pire 
gresses in two ways whieh are interrelated yet fairly distinet ; 
the first ts analysis and: the seeond ts evnithesis: the sum of 
knowledge ts iiereased! liv anilysis, while itecunlity is improved 
bw avnthesiz. J ani now attempting, not to bering nay fitets Lvs. 
fore you, but to pit old faetetogethor ina new way, and thusto 
eqrTy you tan hizher plane in the synthesis: or gerierntheation of 
Wide ronee of oleervations: ail To aw seekinp todo thisin 
giieh manner as bo retleet the workings of aiather mata taire!— 
the mind of the ren) author of thts add ress, 
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Let ve row consider the rélations between the gecspheres. 

Tn the tit place. the matter of the goospheres ig unlike in 
#inte or physical condition. The atmosphere is almost whelly 
gazeous; the hydrnephere ts for the most part Hite, hough in 
part eolid and in small part gaseous; the fithoaphere is silnnyeest 
wholly solid, though a ninite part is feseous (chielly as im- 
purities in the airjowhile » small port may te liquid onder 
tumporiry and dora) ciremmestanees; for the present the ceutre- 
sphere may be considered a transolid This the four geo 
aplieres ropresent the threewell-known states of matter. together 
with a fourth state which is not certainly koown from direct 
observation. [tis the marvelousty delicate interrelation between 
the three exterior geospheres that gives character bo the earth 
as the theater of life and the home of humanity; for plant and 
beast and man are alike dependent on the lithoephere for the 
solid part of their bodily subetance, on the hyctrosphere for the 
greater purt of their sustenance, and on the atmosphere for the 
breath of life. 

lo the second place, the exterior geospheres nt lonst are, de- 
spite the differences in pliysical Hondition. in some degree inter- 
mise The erenter part mf the atmosphere Hoate over the 
waters and lauds of the enrth as o thin oath growing more 
atid more tentods outward; an early estimate of its thickwess 


‘was forty-five tiles, but the American physictst Wombward has 


reetitly shown that the outer portian is much less dense than 
at first suppose, and that the total thickness of the mantle ex- 
eoods the radius of the solid earth. Acemall part of the atime 
phere is intermixed with the waters of the hydrosphere, pecially 
the running waters of rivers and brooks; another part pushes 
down inte the lithosphere, filling intemtlees in the rocks and 
playing iu iniportant rolein the chemionl and physical changes 
ever proceeding in the enrth-erust. In Tike tantior, while the 
greater part of the hydrosphere exista in the stuns, lakes, 
rivers. snow-fields aud plnciers;o considerable volume. rises fer 
into the atmeephere in the form of aqueons.vapor, and a much 


greater volume permentes the lithosphere as ground water or in 
‘till more intimate eouhination with the sqlld earth-substance. 


Si, too, the materma| of the lithosphere 1s in ern] pire cits 
solved or suspended i) the waters or afloat in the airy ab the 
ene time there i# an obscure interrelation between the THtho- 
sphere proper and the ¢entrsaphere, munifested in voleanie and 
other phenomena and perhaps in the presenee of metals among 
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the rocks, for there are certnin reasons (which cannot now be set 
forth) for regarding the centrosapheré ms on aggreeation of mebal- 
loid substances, murh os the lithosphere fa in aggreention of 
lithoid substances. The blending of the exterior geospheres is 
werooilly intinieate where the thren ore in normal contact, i. «. 
about the terrestrial surince on which men live nod with which 
congraphersdeal; and the soils, the planta which subsist on the 
soils, the animals which consume the plabts, and the crowning 
hitman orgetiain which dominates all the others are products 
of the commingling. 

Just as the geospheres are intermingled in material, so they 
dre, im ome minsure, interrelated in normal movements, The 
attioaphere iz an aerial ocean, ever astir with currents due pri- 
marily to the retation and revolivtion of the epheres i. ¢, to note 
ments depending on the density and volumw of controapfiere 
anid lithosphere; the waters of the ocean are evaporite inte the 
atmosphere, carrie! far in its ourrents.as aqueous yaper, and 
then precipitated to flow back again aa fresh water, whilv the 
hotly of the ocean is enlivened by ctirrenite set in motion hy the 
ever-moving atmospherm as well aa by tides produced ly rota- 
tion anil revolution ; the lithosphere is constantly deatroyed and 
reconstructed by the moving walters of the hydrosphere, while 
the earth-crust is warped and continents are Lifted atl sun-byt. 
toms depressed by the obseure but potent movements of the 
centrosphers. So the normal movements of the peoapheres try 
interralntel + and mostef them. from the rhythm rise unl fall 
of the earth-erdet throngh which continents are lifted and sub- 
merged to the trade-winds and oocanic currents, may be traced 
to the motions of the cantrosphero. | 

Let us new consider fora moment how the conditions and 
motions of the exterior pooyphercs would be affected by cir. 
enmviances which, at first sight might seein trivial; for thereby 
Wwe Ly soe nore clearly how delicate are the interrelations ott 
which terrestrial life sod human setivity depend, Suypose the 
temperature of the earth were raised, say, 200° F., what would 
follaw? Your commoet: sense, born of expernonce, tells vou 
that mach ovall of the ligdroaphere would comw to exist wa 
étch and become a part of the atmosphere ; Lit, the otnos- 
phere would thereby be multiplied in volume and density, 
changed in substance, nnd wodified in movements, yet that the 
lithosphere would remain substantially unchanged save that 
some of ite substatice wold he dikkelved in the densified! atmos- 
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phere. Probably the centrosphere would not be wreatly affected ; 
yet even so slight a change in circumstance o@ sm incrense of 
tem penitire by only 200° would remove the hydrosphere from 
the tarth and greatly modify the atnosphere. 

Let us nest consider the elect which would follow the reduc- 
tion of the temperature of the earth hy, sar, 400° F,, something 
we should hove heen unable todo. generation age, but which 
we con now do onsily by reason of reoint experiments and «in 
coveres in physics. You will remember that abut «score of 
yours ago Cailletet of Frinee natd Metet of Switzerland beenn 
to liquefy different gases by the application af presaure at low 
temperature: many of you know that'this line of ox per] rier tit 
tion was continued by the distinguished chemist and physictet 
of London, Dewar, who liquefied one gas after another until 
eviry paccous substance known te man, invluding hyelrogen, 
has been reduced to the liquid state; and [ am sare many of 
you know that ite. Amuriean, Tripler, iene recenthy iniproved on 
the work of our European cousine and has learned to lquefr 
nip in larne quantities, at lowcost, by the skillfal application of 
pressire anil artificially reduced temperature, ‘Tripler’ work, 
by the way, is worthy of more than passing note, for his ad- 
vanee has given mankind a new hold on the powers of native, 
with a promige of practical applientions vielding hionefits much 
renter than were promised by electrics) control whe inventers 
first began to otilize electricity for mechanical and other pur- 
poses; butthis isacdigression, Now, liquid air is a little lighter 
than water and boils or evaporates at about 812° below aero, F. 


So we koow thatif the temperature of our planet wero to he 


redoged by 400° the ateaaphere would comee to exist te sich 
and would shrink to one sight-hundmdth of ite present bulk 
aml be converted into a hydroasphers; we know, tov, that long 
before the reduction wes conpleted the hydrosphere would 
dune to exist he such anil would becotne o part of the lithe 
apliers, for the witers of o¢enti tind lake would bw dolgealed 
(os we koow from Tripler’s exportienta) into a rv powdery 


mae oy crvatals, crimbling under blows or pressure just as: 


granite anc limestone and other rocks crumble atour yrs 
temperature; the waters would become rock addi to the rock 
which tow existe, By this transformation the volume of the 
lithosphere would be augmented hy that of thy present omeans, 
the preent sa-level would lwcoue sea-bottom, etd a lieliter stem 
of liquid air (only a cogent or a soore of yards in depth) would 
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wash the frozen globe, leaving continents and idlands i 
above its surface in x geographic configuration differing not 
greatly from thatof the present. Over this globe no air would 
float, save possibly a light vaporacantier than the aqueous vapor 
now borie in our atmosphere: and no man or beast or pliant, 10 
trace of life tuuld exist, 

‘ousideration of the profound modification In the exterior 
geospheres nwwosstarily following changes in fompernture which 
aan only be eonsidered as slight in comparison with the wide 
temporuture range evenof our solar aystem aids us in unider- 
standing something of the conditions which attended the early 
stages in the development of our planet. ‘The earth aaa while 
is apparently a cooling bedy, though the rate of cooling tay 
be—indeod maiust be calenodt infinitesimully slow. So the 
plaiet primeval moat hare [Han warmer, yreater part of its 
water must have bewy afloat ps vapor in the atmosphere, eink: 
must have been heavy with vapors and the firme: of solids 
aglable i hot water. In like manter the changes: necessarily 
produced inthe cousphores ly diminished temperature enable 
us to taken lot look into the fotare and foresee the fate which 
awaits the aging planet—antess, indeed, this fate may be averted 
hy aid of human ingonuity. There are many indications that 
the mechanism of the solar system, and, indeed, uf the Skivend 
system, is ronning down. We know that the water of the 
earth ie going into new combinations from time to time as a 
constituent. of the racks of the lithosphere; we know that the 
water arda of the glolie j= diminishing fram age to nge os ite 
cots run, for the elastic depesits with which peolngists are tos 
concerned were laid down in water, while those now forming 
are largely if not mainly accumulated ou land; there are deswrts 
on every cbutinent today, while the record of geology indicates 
that ditring the Carboniferous and earlier ages-all the lands of 
the ceurth wer fertile and homed. And just as the hydrosphere 
is going inte the lithowphere by chemic absorption as well ae ley 
interpencteation, so the commingled oxygen and nittygen of thie 
atmosphere are slowly seperating and comblaing with the sth 
stances of the lithosphere, und probably also with the substance 
of the hydeesphere, The changes yield o glimpse of planetary 
liistery; they suggest a time when the now deep-buriod contro 
sphere was enveloped only by henty oimeaphere, with te lithoe 
siiliers anve possibly its own soutes and alags, aud no hydro 
sjheré save possibly yiseld lakes of ite own substance half 
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Tiquetlod by relief from pressure like the luwas of later time: 
they mise visions of slowly segregating waters and accumulating 
rocks formed through interaction between the condensing at- 
mosphere ancl the cooling centrosploere: they Indiente ‘the 
differentiation of the goospheres in nice adjustinent to tem pern- 
ture and other conditions. The changes indowd give a threat of 
Litinoate abaorplion of airand water into the rocks, loaving ao 
dead planet of centrosphere and lithosphere only, ewinging 
helpless through apace like our frozen moon; yet there is o 
fuint promise ina fifth geoyphere produced through delicate 
interaction among the three exterior spheres of the earth, lying 
fbout the common boundary ef the three, dependent or dl, 
yet alile (nt lenst lin some measure) to control their relatione—a 
yoytiosphere, couiprohending the acanty lat potent and ever- 
zrowiig tanvte of thotight which talay enrrelops the world, 

Jmsto few words more, if you plense, conderiing the general 
relations among the geospheres: The atrnosphere lea body of 
gas conditioned primarily by tomperatare; the hydroaphereia a 
volume of liqnid conditioned by temperature anid Eravity; the 
lithosphere isaehell of rock conditioned by tempersture, gravity, 
nid nimore complex chemie affinity than is found in the mix- 
ture wiror the compound water; the cet trospliere is a transclid 
and probably metalloid bods, conditioned in wavs that are tot 
well known; the several geospheres combine to form « platvet 
conditioned by tomperature, gravity, chemie affiiity, and per- 
hapa other agencies, which extend tu other planet = and aptel- 
lites hind suns ofthe cosmos. So the features of the goospheres, 
tie. the characteristics ofr plated, are largely determined from 
within: yet itis not to be forgetten that each eeosphere con- 
tributes to the making of the others, nol thus to the molding of 
the planet and in some measore to the shaping of the cosmes. 
This has already been indicated incidentally. 


Let ua now proceed ta consider a fow of the special relations 
among the peoples ‘which affect cosmic economy: We have 
go) Moker for supposing that the earth is a couling body, that 
donne of tte primeval lieat is constantly pissing into =pace to 
ntfect (howsoover infinitesimally) other bodies; butdo we know 
why the temperature of the earth is not lowered more rapidly— 
why the lowering is so slow as not to be detectable by the ob- 
servations of history? We know that ifthe earth were simply 
a ball swinging through interstellar space and cooling by the 
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radiation of ite heat into apace it would soon be refrigerated ; 
we know toy that in this case the tempurnture of its surlice 
would be determined solely bv two factors, vies (1) the temper: 
attire of tle Iall itaelf, and (2) the termiperature of [nterstellar 
guict, Now, on examining our planet asanactual thing and not 
is a fiyment of the imagitation, we do wot find that the tem- 
perature ofits surfice iedetermined, or even perceptilly affected, 
hy its own proper heat; we do find that the temperutuce of the 
external earth ts determined by the heat received from tho stun. 
{t follows, of course, that the eatth is not merely a cooling bull 
suspeniled in gold space, On examining more eritienlly the 
contitions determining our temperature we find there are two, 
vit: (1) insolation or accession of solar heat, and (2) conserva- 
tion of a coumiderable part of this heat fora. tine by a terrestrial 
rien Hacein tarei.. Mats mechanism resis ehieliv int interrulations 
among the exterior gemapheress, The most important conserva- 
tive ngeney is the aqueous vapor of the alr, which not only stores 
\yteaitithes of heat té be oiven off on condensation, but serves to 
chock ridiation fron theenrth inte space, When thesan shines 
on the coun, a film of water is evaporated, to be borne high in 
the clouds and earrioi- far over the mainland; when it ts eun- 
denaed a part of iteheatis employed in raising. the temperature 
of: surrounding ait, water, and frock; #u that water, cbielly in 
the form of vapar, stores heat more effectively than any other 
stihbatinee with which we are acquainted. Sill more efficient ts 
Hy invlis VaLLHe ae ab blanket checkin evaporation: dry air is 
didthermous, but vapor-lnden alr checks ridiation from the 
earth sen garment checks radiation from the body. Sines there 
is no part of the earth, even on the deeerts and polar ice-fields, 
in'which there is not an appreciable quantity of nqneans vapor 
iu the air, this substnnee forma a clothing for the earth, deter- 
Mining its temperature, rendering it habitable, and making it 
whint it ts today, the stage of human activity, 

There is another class of special relations lwtween the geo 
spheres which [ should lke te bring before you, puirtly as a new 
discovery. Asbefore pointed out, the cocks of the earthoruat or 
lithoaphere are permeated by water in the form known techni- 
cally oa ground water or phrentic water, Now one of wir tnast 
distinguishes! geologists, Professor Van Hise of the University 
af Wiseonsin, has recently shown that this cron watur plays 
io important role in changing tho texture and strietine af 
rocks, ospwecially at denths where the pressure isvreat and the 
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tompersture higher than at the atrfnes, It ia a well-known 
property of water to dissalye certain substances, anil tts efficiency 
i dissolving many rock-substances is greatly ivercaseal when 
tht sulstnices are subjected to pressure and heat: anid, under 
Khese coimlitions, it also ionizes complox eubstances—i, o., sepia 
rites them ite their simple components or ions: Aceortlingly 
When moist rocks aye AUD jee tant to Ktrong pressurq at hich tem- 
perature, as ia frequently the case deep in the eartherust, the 
rock-niatter is dissolved at the pointe aod planes of greatest 
priasure and precipitated or reclipusited met Hedich bcerd tig points 
and planet of less presure: ao that, for example, a ervstalline 
cobe of wet and hot rovk-matter may be permanently cistorted 
by long-continued piresstire on opposite fuees, the ervatala gradd- 
ually vielding to the stress in the dirsutton of Pressure and 
elongating thenmuelves in the orthogenal directions. Through 
ite property as a dissolving and lonizing agent, that portion of 
the bydruephere which penetrates and suffuses the lithowpliore 
has determined the texture and structure of most of our rocks; 
it haz transformed the muds and sands and slimes of original 
deposition inte shales, sovdstones, aod limestones; in-some 
instances it lind reconvarted of metumorphosel these rocks inte 
schists, quirtzites, and marbles: still more significantly it hos 
hided in Pet ohirnorp loss te deity sented rey k = into lavas and 
other orystallines. This extreme effect of water js poeta Tisar'l y 
instructive in that it reveals something of the charneter of the 
rentrasphere, whose dense noateriala are broavlt within reach 
nfobservation only by water ngs, solvent and sublimant in the 
form of lavas, vem-stones, and other rovke of hy povean origin, 
There is nimcon for regarding the atmosphere asa di Hierentio€i ne 
wil dissipating factor and the bydrosplere neon. unilying and 
conserving factor hoth interneting with the centrosphere in such 
Aer ae to derelog the lithoaphare arkl convert it inte the 
lorrestriol home of himianity; but thie relation peel not be 
pursued forthe present, Yetit is worth while to noted curious 
relation between Iitheaphere and contrasphere whieh is appar 
ently controlled by the waters both of the surface and. the 
depths: The two inner goospheres are in dustable equilibrium : 
this isehown hy the occasional escape of the doep-seated inu- 
terls from the foundation of the lithosphere (0 net fro the 
ertitroephere itself) in the form of extruded iovas and eubli- 
inated vein-stines; itis shown alao by the interminable heay- 
ing of the controspliery manifested in continental oscillation 
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iil, te sor extent, in the uplifting of mountains: it is indi- 
cated further, in still more interesting though obsctire fashion, 
by the apparent reduction of loose-textured sulids to the denser 
transolid condition in provinces eubjectto loading throtigh dupe 
asition of exceptional volumes of sentiment—e. g., the Gulf of 
Mexico, the world’s most notable province of loading, whose 
configuration sucgests a hypogean “alump” which may lv in 
iat experimentally by pouring a fow drope of heavier and 
cooler liquid into a viecld liquid at the eritieal (or boiling) 
point; hut this most interesting relation tay also be passed 
over for the present with the simple stiegestion—tmade bey ray 
phenomena —that the solid lithosphere avd tranvelid renters 
sphere appinr to be Interooivertibly at o critica point of tem- 
perature ind preure, itich aa the atmosphere and hydrosphere 
may be considersal interconvertible in state and in substines on 
passing a oritiesl point conditione! by the-same factors; and 
that the hypothesia of interconvertibility explains some of the 
niost pistling facts in geology. 


There are other interrelations between the geospheres, inter- 
relations innicerble: time will not permit me to mention a 
tithe or even a hindrdth part of them; vet there is one more 
relation which appeals strongly to those geagraphers who, like 
myself, always see the lands and the waters from the human 
standpoint, and T heg your indulzence for the three minutes te. 
quired to set it forth brietly, My predecessor, Dr Redway, has 
admirably defined for you the natoral provinces of America, anid 
shown you that the features of the land, formed doring the ages 
by the work of running witers, shape the character of our poo- 
ple. | trast heowill permit me to add 4 word to his theme, as 
well os to thatef the thinker for whom Lam speaking: In what 
we call the western hemisphere the land and the waters are so 
related a te. form a broad continent, the North American von 
tinent, mainly in the North Tet perste sone: during the aes 
the centrosphere has heaved and sunk according to its wont, 
and has interceted with the atmosphere and hydrosphere in 
euch manner as to produce a lithosphere of far-reaching forna- 
tions, crumpled here into mountnins, stretching there ip broad 
plains, modified everywhere at the surince into fertile soils, 
charged often at the depths with mineral treasures—the whole 
arich patrimony wished on unititelligent aborigines until men 
af thought and action came to claim it. Then, since the lands 
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were Load and fertile, agriculture spread. nore rapidly than 
aver before, more rapidly than would bo possible under other 
conditions; text the magnificent distances and rich produce 
compelled daproved transportation facilities, and steam was 
hariesed ior: efleotively than would he possible wnder other 
qunitivos. Mantine the lrtad problema presented by a brome: 
land witlened the views of men already inepired ly political, 
freedom, and Atmericn beedttre a nation of inventors, a people af 
npplied sciences; geography was stoilled more broadly than 
would ln possible lim petty provined; it grew inte a science of 
yidilogy, inspite by the Wreath of the formations and their 
wealth in resources; guided by intelligence brand as the laud, 
ond today the geologist= of this country lead the world im their 
science. ‘lhe sister sciences were invigormted by the associa- 
tion. I have said that the solar system has been weighed and 
measured with unparnllelial aecuracy during recent youre, and 
may mow add that the work was done by American gening, and 
that today the shipping of the civilized world is guided by nau- 


tHieal alinanacs bneed on this Amoriennwork, Auother acienes, 


rovenermted ii Atierion by renton of Invornhle conditions, is an= 
thropology, We have hid batter opportinities than the studints 
of other countries for research concerning mankind: we have 
in Washington and in other cities representatives from every 
Imniportant country on the face of the earth, representatives of 
every tiving ruce,ol every blood jy human veins; theo we have 
awiler renee of cultore constantly before us than any other 
nating, &@ Tange ronnie from savage aborigine: throtgeh har 
hitic tribes opto the tepresentatives af the kingdotns aoc etn 
tires from other deuntries, and finally to gar own enlightened. 
people, aniting on the highest plane whieh mankind has ever 
uttained—the plone on which sooinl organization ta bose ow 
intellectual freedunt, Ww have overy stiure in bunin culture 
hefire tsa; atid hence have been able to develop a broader and 
prfouider science of anthropology than the world has seen 
before, Especially during the last balf century our country lias 
sprang forward in the ree for intellectual attainment, surpass- 
ing all other nations ; and our application of aclentitio princi- 
ples has kept pace with our development of knowledge. Tolar 
if English promoters in Egypt want locomotives furnished on 
shurt notice, they send ta America, knowing that, despite the 
doubling in distance, the order can be filled more quickly than 
at home; today ifa bridge is to be Luilt more myidly tham the 
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étiginoers al other countries can do it, American cnpineers are 
called to tlie tagk. Our progres in appliention lias combined 
with our pregreds in knowledge to strengthen individual chiar- 
acter, to produce a free and forceful individuality greater than 
other countries know—an individuality splendistly expressed in 
the faces before me. ‘This exalted individuality 3 is displayed in 
mire perfect coorlination of thought, in more complote union 
of tawic ane brain than the world has ever seen before; it ie re 
vealed in moral nprightness and strength of chatneter, it per 
Sonal connie, even iy that splendid markamanship—the highest 
expression of codedination between mind and musele—wlhiieh is 
Amvorica’s latest revelation to the world, The indi¥idual ehar- 
acter of Americans vives national charietér i Ameren: our 
pttriotiem, te spontineous yiroduet of free minds, Ie browdir 
and deeper than any sentiment brought ont by royal ediet: tid 
other country ould taatel) the recent impulse witch prompted 
the millionaire clubman of New York and the roving cow hoy 
of Arizona to stand shoulder to shoulder in a war for hu- 
mitts’ s eihe. Dt is the wiequaled individuality of the free 
citimen, united and auatrolled by a dominant ilew, thut furrisie 
the hasia of our iudomitable social atganimition, a social organ- 
lantion faintly expressed by that codrdination in army and iavy 
which overwhelm opposition. Complete os is our eobriination 
in military. matters, it is much mote porlect in oivil Life, In 
That incense OOngiest over natire toward whieh our debpest 
thoughta are bent: and or TURAL O00 individuals, eueh a tower 
of individual strength, are kept in toneh ty telewraph and tele 
Phone and press, anited in thought and purpose, knit inte the 
strotigest social aid polities) fitric the world’ has seen, Et is 
this sovtial lubric, the expression of thought aod purpose, which 
Chave in mind jn referring to the peychosphere, roost delionte 
vet noblest of the yoospheres, which seen to le enveloping our 
planet il commencing the control of the rock-sphere, the 
Water-sphore, aud even the dirsphere for the good of liinanity. 
And iti this cumyaet of the tiwers nnd resources of the ex- 
teriar apheres, inapired by intellectual freedom anid guided bw 
liberal education tike that which vou disjenso, that has placed 
America in the foremost rank among the nations of the earth. 


PROPOSED COLLECTION OF FORESTRY STATISTICS 


Ato a&potial meeting of the National Geographic Saqiety, held 
in the Leetore Hall of the Boston Society of Natural History, 
Beaton, Massachusetts, Augnat 25, 1S08, View President W iF 
Metiee in the choir, the following resolutions were ncoptod ; 


Wheres, throngh tie increetny comuniption of furest prodoects, the 
distraction of forest, aod the vietexstension of mene of trineportation, 
questions hitherte of nestricted hearing. are mphdly aeeutiing arte in- 
terintonal importance; snl 

Wherin the National Forvet Association of Giemmany has ondertaken 
to collet throughent the world fort infirmation aud statistics af oon 
ondererhatl Leceprrbantic : 

Reeofee!, Thatthe Sational Geographic Society expres its denp aon 
ofthe yaloe to wanklad of the work thos begun, and pledge its qumote- 
inane and acipport to the bavewtigution ; aod 

Heeofeed, That a committee of three be appointed by the chair to com- 
natralinate: Cline remolitiows= to the National Farest Assoviation of Gornian y, 
tid tO take eoch of}er steps es may be pecpesry be curry tiem into 
‘olfert. 

In conformity with the resolution, the chatr appointed Mr 
Gifford Pinchot, of Washington, chairnian, and Mesars Willian 
H. Brower, of New Haven, and Arnold Hague, of Washington, 
na conbinitioe ta tike requisite netion on behalf of the National 
Georraphic Society. 


MISCELLANEA 


It hoe reewithy been meerinined that the Britigh consumption of srg 
(1,008,000) tons por anti) le aliost eyiinl to that of Prune, Germany, 
Anstrn, Holland, and Belgian combined 


The tmpoert trode of Catnida during the fiseal voor 1S07-1808 mounted 
to $0,205,000, nn increas over the preceding your ot $21,000,000, The 
exyuirts hail in daegate value of $159,485, 770, an increase of $25,482,000, 


A Danish expedition toexplone the onet oumat of Groeenlarul between 
the With al 7th degrees north letitode «wailed from Copenhagen on An 
gost 16, ander Lieut, Anmuirap, Tho stil, thy Vowthial, has eomplete 
aclentifie eqaiprment and i provisioned for bwo wears. 


The Duke of the Abrus (Prince Loigi of Savor) hus added to lis 
achievements in mitinininesting by a mimeesifial meoent of the Alguille 
Aunt Nom, an Alpine peok thet ho bitherto defled the elorte af the 
most intrepid anil determined explorers, The daring fent wae accom 
plivlesd or Arigoest Da, 

ia 
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HE FF. PP, ¥. LEMITED be one of the feet tralas bedlal ever any ritlwey beeck ih Apiserico. Th mee 
solid Setween Cloctninell and Mew York. the resets from Waahingied Peay ever the Penney raia 
eputern. «Thee every modern cotvenience ane appliance titel the dinigcar service hoa ne supra i 
it Hae an equal” “Che rowd- hei) fe Witerntie Leteedl cuit of the etermnal rocks; it ls lelleatel with stoot 
from one end to the obher ; the erenter portion is laid with ome handred-poed steel tolls, and atkhhnagh 
Oiteeeare puieraia the mouttain sections, ibe Fide be ge ermooth ws oer a Weetern prin 
One af ike tone Getight (il tides int all che comte be feat thegngh the Sew River valley. The 
montane are just bow enough to be clad with vendare ta the very top, ane in the cary epting every 
ritiety of ateen nw to the miger of colores ran be seen, while the toves tn nutimn take on all the 
Tahpe front brows to ere 
These lacie ehouhd te tere io mind bp the brereter beter the Best and the West. 


H. W. FULLER, Gen! Poss. Agent. Washington, 0. C. 
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FE occurs vou expect.to- go there thissummer, Let 
me whisper something. in your ear, Be stire that 
the tettron portion of yourticket'reads via the . . . 


Northern Pacitic-Shasta Route. 


4 
be 

| = ] 
k Then vou, will see the grangest oa Scenery 11 
hb the United States, Hicluiding Mt, Hood and Mt. Rainier, 
be each more thon 64,000 feet high, rit. St. Helens, 

i Mit. Adams, and others. You “will also be privileged 
by to make side trips inte the Kootenat Country, where 
he sitch wouderful new gold discoveries hove been made, 
h- and to Yellowstone Park, the wonderland not only of 
be the United States, but of the World. Pork season 
b tegins June Ist each year. Close railroad connections 

made in Union Station, Portland, for Puget Sound 

ties and the east, il Northern Pacific. 


CHAS, 5S. FEE, 


Gefdra! Poavengar Agent, St. Poul, Minn 
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SOUTHERN RAILWAY 


GREATEST SOUTHERN SYSTEM, 


Penetrites with its main line or branches eight States 
South of the (hic tad Mississippi Mivers, nod in con- 
junetion with it friendly allied) connections renches all 
the commercial centers of the South god Southwest. . 


DOUBLE DAILY VESTIBULED LIMITED TRAINS 
. BETWEEM .. 5 
Washington, Memphis and Nashville via Salisbury, Asheville, Knox- 
ville mal Chive Chia engea, 

Wishington oni Tampa via Columbia, Savannah and Jacksonville. 
Wriehington nnd Meaphis vin Athinia, Birmninghom and K.Cc. MM. & B 
Wiehbligtun nod New Orienns vin Atlinin, Montgomery and Mobile, 
Norfolk and Chattnuoogs vin Salisboary, Asheville and Knoxville, 


Pullman Sleeping Cars—Dining Cars—Day Coaches. 
Additional ‘Trains for Jocal travelers. . . 2 os » 6 
The direct line to the (| FLORIDA, GULF COAST and TEXAS, 
Winter Resorts of|  . . . . MEXICO and CALIFORNIA, 
—and THE BEST — 
Through Cor Gye fo and from Asheville and Mot Sorings—* The Lond of fhe Shy." 
Weiter for Map Folders. 


A. THWEHRATT, Esatern Passenger Agent, mt Moni@ay, New Vork. M, ¥i 

7, C. HORTON, Passenger Agent aor H. ial timare Sires!, Baltimore, Md 

1. | crt Genera! Apert, 74 ae St. 8, W., Washington, |), &. 
A. DALL, Passenger Agent, horfolk, 


S& WARD WICK, Ageletitt Genera! Pissriiger Agent, Atlanta, ia; 























Ce A DANS, Asscatail Geiete! Pisscnget erent. (3 hatimiooga, Trek. 
Wy. FH rAYLI OF. Asmiata mt Ceinern | Pusectiger Agent, louisville, Ey, 


7 GULP, Teac Maneget. WW. A. TURK, Generel Passenger Agrtil. 


The Mutual Life Insurance Co. 
OF NEW YORK, 
RICHARD A. McCURDY, President, 
ls the Largest Insurance Company in the World. 





The Records of the Insurance Department of the State of New 
York SHOW THAT The Mutual Life 
Has a Larger Premium Income - - - ($39,000,000) 
More Insurance in Force - - . . ($918,000,000) 
A Greater Amount of Assets - - : - (82335,000,000) 
A Larger Annual Interest Income - - + ($9,000,000) 
Writes More New Business - - , ($136.000,000) 
And Pays More to Policy-holders - - ~ ($25,000,000 in 1896) 
THAN ANY OTHER COMPANY. 


It has paid to Policy-holders since | | P 
its organization, in 1843, p o* + $497,005,195.29 
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ROBERT A. GRANNISS, Vice-President. 
WALTER BR. GILLETTE, Geners! Masager. FREDER(IC CROMWELL, Tresagrer. 
ISAAC F. LLOYD, Second Vice-President, EMORY McCLINTOCK, Actomry. 
WiLLlAM |. EASTON, Secretary. 
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BEST LINE 
CHICAGO on ST. Lois 





MINNEAPOLIS 


Ripans Tabules cure hendache. 


The Fastest and Finest Train in the West... 


Ae The he Overland Limited 


UTAH atid CALIFORNIA. 


FROM 16 TO 20 HOURS 
SAVED BY USING 


“THE OVERLAND ROUTE.” 


Double Drawing-Room Pullman Sleepers. 
Free Reclining Chair Cars. 

Pullman Dining Cars, 

Buffet Smoking and Library Cars. 





Bend for Cescriptive Pamphlet “48-96,"" Ee LL. LOM Ax, . 
Folders and other Advertinng Matter Genera! Passenger and newer Agent, 
(Mention this publication. | OMAHA, NEB, 
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THE CHICAGO, MILWAUKEE AND ST. PAUL RAILWAY 


--rtuNSs.. 
Electric Lighted and Steam Heated Vestibuled Trains between Chicago, Mil- 
waukee, St. Paul and Minneapolis dally. 
Throwgh Partor Cars on day tenits between Chicago, St. Poul and Minneapolis. 


Electric Lighted and Steam Heated Vestibuled Tralins between Chicago and 
Omoha and Sioux City daily. 


Through Sleepitiye Cars, Free Reclining Chair Care wid Coaches between Chicaro 
and Kansas City, , 








Only two boura from Chicago to Milwarkee: Seven foot trains each way, daily, 
with Parior Car Service. 


SHlid trains between Chicago and principal points in Nerthern Wisconsin anil 
the Peninsula of Michiran., 


Through Trains -with Palace Siceping Cara, Free Reclining Chair Cara andl Coaches 
hetween Chicago aud points in lowa, Minnesota, Southern and Central Dakota, 


The finest Dining Cars in the Worll. 
The best Sleeping Cara. Electric Reading Lamps in Berths. 


The best and latest type of private Compartment Cars, Free Reclining Chair 
Coors, aod buffet Library Smoking Cars. 


Everything First-class, Pirat-close leaple patrouize Fird-class Lines. 
Ticket Agent everywhere sell tickets over the Chicago, Mibwaukee and St. Paul Ry. 
gEO. H. HEAPFORD, 
Genera! Passenger Agent, CAavcago, [il 





\WHENEVER YOU VISIT WASHINGTON 
YOU ARE INVITED TO INSPECT THE 
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® WOODWARD & L OTHROP § : 
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Whee the LATEST PARIS NOVELTIES are always on Exhibition. 
The attention of those who anticipate: purchasing 


BRIDAL TROUSSEAUX 








Is invite! especially to extreme Panis Novnrtiea in nikinhes: oti a, 
wf Prench Hand-tede Lingerie, inclimling Gowns, Skirts, Chemises, 
Drawers, Comet Covers, Ac. These can be Ceri) in, wey muuiber 
of pieces desired, , 


HANDMADE BEIDAL TROUSSEAUS, prrannally 
gelected fet Parts ote! exclusive in, vty te _ £10 "eae £550. 
dealga: Three of tiore pleote 


CORRESPONDENCE SOLICITED. MAIL ORDERS RECEIVE PROMPT AND CAREFUL ATTENTION. 


TENTH, ELEVENTH, AND FP STREETS XN. W. . . . . WASHINGTON, D. 0. 
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THE AMERICAN ANTHROPOLOGIST. 


The only American magazine devoted to the science of Anthropology in 
all its branches is THe AmeRICAN ANTHROPOLOGIST, published at the 
National Capital, This journal is now In its efeten/A year of increasing 
usefulness. 

No magazine ever published on the Western continent is such a 
storehouse of authentic information conceming ARCHEOLOGY, ETHNOL- 
ocy, Foux-Lorg, TECHNOLOGY, Sociology, HISTORY, SOMATOLOGY, 
PsrcHo.ogy, Porvosorny, and Prreotocy. Its contributions to our 
knowledge of these subjects, especially im so fur as they relate to the 
American Indians, past amd present, are of world-wide authority. Its 
contributors are America’s foremost scholars. 

Is powrr name on the stibseription list of the AnrTHRroronoGcisT? Hf 
not, it should be, No one interested in anthropology in any of its branches 
can afford to be without it. Swénriae fodiey, A new volume begins with 
the January number. 


A bibliography of the anthropologic literature of the world is one of Ite features, 


Handsomely Printwl—Abundantly Mlustrated. 
Published Monthly—Twoe Dollars «a Veur. 3 
Volime AT Berins with Jannary, 184s, 
ADDRESS: THE AMERICAN ANTHROPOLOGIST, 
1804 Cofumija Road, Washington, 0. C. 





COMMENCED JANUARY, 1860. TWO VOLUMES PER YEAR. 


THE AMERICAN GEOLOGIST, 


1898. 


The Oldest Exclusively Geological Magazine Published in America 
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To Bubseriborein the United States, Canada and Mexioo.,,........00 ... BS 50 a vear 
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The AMERICAN GEOLOGIST is issue! monthly from the office of publication at Minne- 
apolia, Minnesota, United Slatesof Ainerion. Twenty volumes are completed; the twenty- 
firet beunn with the number for January, 1806. The magusine hee received o onrdia] 
weloome and a-genercie sapport from leading geologitie everywhen and it i now 
recegtiizel as the exponent of tha rmpid geologien! progress that be taking plice on 
the vontinent of North Ameri, including Connda, the United States and Mexien. No- 
where else in the world are geologe plienomens exhibited on a mire extanetre eoale 
and nowhere clee are rewolte attained of greater economic and ectentific importance. 

The AMERICAN GEOLOGIST lave before ite renders from month to month the latest 
reenite of geological work, In addition te Uhe longer puapsere it gives eynopees of recent 
geological publications and brief notes on current geological events. 
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TERRESTRIAL MAGNETISM 


An [International Quarterly Journal 


Edited by L. A. BAUER 
With the Co-operation of Eminent Magneticians 





wre the March, viet. insur, Chia foorml, devoted ceclusively tn Tetrentrial Magnet and allied 
Hehteche sock ts Pari Cutis. Aires, Atmarpheric Mlectrictiy, ete, ettteee! on his chird 
volome. The hearty cowperntion eabended by the workers in thie promising field of dovestigution, as 
Altitidantly shower (ey the cunitecrs the far iseue|, he mathe lle fourteal the tnietnaitional eran for 
making kKaown the lajestarchberementa The wagartic pee|clle lige ecome ech a promising inatrimmert 
of pearorch, nationty batenpestrial batt in comical ploysice, thatihia Jeornel agape due large clase if 
investicntor:, The progvapher, the geojogiet, the astronmenier, the mieteetologist—all are interested in 
the development of thie wuleect of beivestifialinagietioi, fi should therefore receive thee ei ppect. 
Among thee exitrliotore of (hed arieless Inthe pet hate bees Mepere, Tories, Peroen. Chee, Cen- 
insnder Davia, Fecheohages, Wellmiann, )itifelinbes, MeAdie, Bicker, Sctimiit, Rehusier, and de Thibs, 
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“The Relation of Terrestrial Magnetism to Gcolory,"’ 
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TERRESTRIAL MAGNETISM, 
The University of Cincinnall, Cincinnati, (hin, 


NATIONAL GEOGRAPHIC MAGAZINE 


NOLL LAL AL AALAL ALA LLL AL ALA ALLS 


PEttte ike to read about the great Ae ae 
and wonderful country of the 
Southwest; of its quaint and curious 
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% SOME VOLUME OF 205 PAGES, 
WITH 160 ILLUSTRATIONS. .. . 
The pauper used is FINE PLATE 
PAPER, and every typographical de- 


ae 





Vou con get vo copy by eTiting to 


5. F. B. MORSE, 
General Puseenger Agent, 
Southern Pacific, 
Pew Urbans, 
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Fo: the vec eceistete: authoritative, and 
1 attractive publication on the KLONDIKE, 
send for the April, 1898, number of aes ” 








' Nanoxar Grocranue Macazixe, contaifting . 
r large official map and numerous illustrations. — 
By mail for 25 cents. 1s 

For ‘the best up-te-date deseription of 


CUBA, physical, political, and industrial, send 
for the May, 1808, number of Tie Naitonau 
_ Geooraruic Macazine, contaising numerous. 
maps, diagrams, and illustrations, including find: ~ 
portrait of Captain Chas. D. Sigsbee, u, SNe ’ 
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For a chart of ee world, 48 by 30 inches, 
showing all CABLE AND OVERLAND — 
TELEGRAPH LINES, and also COAL- 





ING, DOCKING, AND REPAI IRING 
STPAIBIONS; with explanatory article, send — 


for number 3 of volume 7, NationaL Gerocrarmie 
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